Free radical scavengers protect dopaminergic cell lines from apoptosis induced by complex I inhibitors.
The cause of dopaminergic neurodegeneration in Parkinson's disease remains unclear, but may involve both oxidative stress and mitochondrial complex I inhibition. We have demonstrated that complex I inhibitors, including rotenone, MPP+, isoquinoline and tetrahydroisoquinoline, induce apoptosis in PC12 and SK-N-MC dopaminergic cell lines which was decreased by pretreatment with N-acetylcysteine, TEMPO, dihydrolipoic acid or pyrrolidine dithiocarbamate. These results indicate that the pathway leading to apoptosis following complex I inhibition involves free radical generation. The free radical generation may result directly from inhibition of the mitochondrial respiratory chain or indirectly during the apoptotic process itself. This has important implications for our understanding of the relationship between complex I deficiency and oxidative stress and neurodegeneration in Parkinson's disease.